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GEOMETRY. 

80. Proposed by J. C. GREGG, Superintendent oi Schools, Brazil, Ind. 
One circle touches another internally, and a third circle whose radius is a mean pro- 
portional between their radii, passes through the point of contact. Prove that the other 
intersections of the third circle with the first two are in a line parallel to the common tan- 
gent of the first two. [From Phillips and Fisher's Geometry.] 

I. Solution by 6. B. M. ZEEE, A. M., Ph. 0., President and Professor of Mathematics in Russell College, 
Lebanon, Va., and the PROPOSER. 

In the two triangles CDB and CD A, the angle 
CDG is common ; also DB : DC=DC : DA. 

.-. The two angles are similar and Z BCD 
= lCAD, lCBD=ZACD. But ADCB^lDEG, 
both being measured by arc DK. 

.-. IDEG=ICAD. 

Since DE is perpendicular to CA , EG must be 
perpendicular to CA. 

.•. HD and EG are parallel. 

II. Solution by HENRY HEATON, M. So., Atlantic, Iowa, and J. SCHEFFER, A. M„ Hagerstown, Md. 

Taking the common tangent of the first two circles as the axis of x and the 
common diameter as the axis of y and supposing the tangent of the third circle, 
through the origin to make the angle a with the axis of x, the equations of the 
circles are, 

** + y* — 2r>?/=0, 

x*+y* — 2by=0, and 

x* -\-y* — 2<;(xsinai+ycosa)=0. 

If the first and third circles intersect, 

. 2ac' i sm !t <x 

y=0 or ■ 




a 2 -f- 2accosa+c 8 ' 
If the second and third circles intersect, 

2bc s sin i a 



2/=0 or 



6 s -r-26ccosa+c 8 ' 



If the line through the second intersections is parallel to the axis of x the 
two values of y are equal. 

.-. ab i + ac i =a t b + bc i . Whence c*=ab. 

If c—^/ab, the distance y of the intersections from the common tangent is 
in both cases 

2a6sin 2 « , „ „ 

a + y.abcosa+ab 

Also solved by COOPER D. SCHMITTiMd CHARLES C. CROSS. 



